The administration of 5-azacytidine to mice (AKR strain) prior to irradiation with a supralethal dose of X-rays markedly reduces their mortality. In the pretreated animals the number of blood leukocytes and of bone marrow nucleated cells is considerably higher than in the animals that have been only irradiated. It is supposed that the radioprotective effect of 5-azacytidine favourably in fluences the proliferation of the stem-cells which are responsible for the repopulation of the bone marrow.
5-Azacytidine 1 has potent antileukemic 2' 3, bac teriostatic4 and m utagenic5 properties. In animal tissues it is readily phosphorylated and incorporated into different types of ribonucleic a c id s6> 7. In mouse leukemic cells resistant to 5-azacytidine its uptake into the polymer is considerably impaired 3> '. Furthermore, 5-azacytidine blocks the synthesis de novo of pyrim idines by interfering with orotidylic acid decarboxylase 8. The inhibitory effect of 5-azacytidine on the induction of tryptophan pyrrolase 9 and on the liver regeneration in partially hepatectomized rats 10 has recently been observed.
Because 5-azacytidine has been found to be un usually active in different biological systems it seemed of interest to study its effect on the survival of mice that have been given a lethal dose of X-rays.
M ethods

X-Ray Irradiation
Young inbred male mice of AKR strain (21 + 0.5 gm) obtained by us in 1958 from Dr. R. L a t a r j e t of Institut du Radium, Paris, have been used throughout the experiment. 5-Azacytidine freshly prepared in every instance was administered i.p. in a volume of 0.2 ml of saline. Whole-body irradiation with a single dose of 700 R of X-rays (200 kv, 22 mA with added filtration of 0.5 mm Cu, the TSD 70 cm, and the aver age rate 22 R/min) was delivered with Siemens TR 250 f tube.
Hematology
Leukocytes from heparinized blood obtained by bleeding from cervical vessels were counted in a B ii r k e r hemocytometer. Blood and marrow smears were differentiated after staining with Giemsa. For the quantitative determinations of the number of nucleated cells in the bone marrow, the femurs were dissected, aliquots of the bone marrow removed, immediately weighed and subsequently dispersed in 1% citric acid. The number of cells was determined by direct counting.
Results and D iscussion
Survival of Irradiated Mice
The radiosensitizing effect of 5-halogenpyrim idines has been dem onstrated in viruses, in bacterial cells and in m am m alian cells in tissue c u ltu re s 11. The ad d itio n of 6-azathym ine to b acterial cultures p rio r to ultraviolet irra d ia tio n resulted on the co n tra ry in an increase in the n u m b er of survivors 12. It has been dem onstrated that the in c o rp o ratio n of 5-halodeoxyuridines and of 6-azathym ine into de oxyribonucleic acid is a p rereq u isite of th e ir ac-tion 12, 13. However, 6-azauracil which is not incor porated into nucleic acids 14 has also been shown to protect bacteria against ultraviolet irradiation although at higher concentrations than 6-azathymine 12.
5-Azacytidine and 5-aza-2 -deoxycytidine lo which are very effective in suppressing the growth of mouse lymphoma have been compared with 6-azauridine and 6-azathymidine for their ability to pro tect irradiated mice. It has been found that 5-azacytidine considerably reduces the mortality of X-ray treated anim als; its 2 -deoxy derivative and 6-azathym idine afford only a small amount of protection whereas 6-azauridine is completely ineffective (Tab. 1 ). The optimal schedule of dosage of 5-azacytidine is shown in Fig. 1 . The drug is fully effective when administered on three consecutive days the last close being given 24 hrs prior to irradiation. The sim ul taneous on the postreatment application lacks any radioprotective action although some effect has been observed after administration of three doses given over the period of 24 hrs before irradiation.
• The optimal single dose which has been ad ministered three times on daily schedule is 1.5 m g/kg (Fig. 2 ) . The doses which surpass 6 m g/kg are clearly toxic and enhance the irradiation effect. The therapeutic range of 5-azacytidine in lymphatic leukemia of AKR m ic e 3 is within the limits of 2.5 -6.5 m g/kg (LD50: 115 m g/k g). This difference in the effective dosage probably reflects the ability of 5-azacytidine to protect the bone marrow against the effects of X-rays on the one hand and to sup press the growth of leukemic lym phoblasts on the other hand. The optimal radioprotective dose (1.5 m g/kg) not only reduces the mortality of the mice irradiated with supralelhal dose of X-rays but also prolongs their survival time (Fig. 3 ) . 
Protection of Hematopoiesis
In the 40-day survivors from the group treated with 5-azacytidine prior to the irradiation, the hematological and histological exam ination of the blood, the marrow, the spleen and of the thymus did not reveal any pathological findings; the weight of the thymus, however, had decreased 40% in com parison to controls.
In order to investigate further the effect of 5-aza cytidine on the marrow and the blood of irradiated mice, two groups of animals were given 700 R of whole-body irradiation, one group having been pretreated with 5-azacytidine (1.5 m g/kg) on three consecutive days prior to irradiation. Eight days after the X-ray exposure the animals were weighed, their spleen weight recorded, and leukocytes as well as nucleated bone marrow cells were counted. The cytological analysis was performed on blood and marrow smears. While the bone marrow in the ir radiated group of mice was aplastic and the number of leukocytes and neutrophiles per cu.mm. was ex tremely low, the hemopoietic system of the mice that have been given 5-azacytidine prior to irradia tion was considerably less affected. The number of blood leukocytes, the total number of nucleated bone marrow cells and of mitotic figures in these animals was significanty higher ( p < 0 .001) than in the controls that had been given irradiation only (Tables 2 and 3 ). The spleen weight calculated per 1 gm body weight was similar in both groups although the body weight was decreased on average 25% in the group of irradiated animals follow ing 5-azacytidine administration.
